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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal cell having excellent uniformity by 
reducing display defects generated in a display pixel and to provide a liquid crystal display 
device. 

SOLUTION: In the liquid crystal cell provided with a liquid crystal layer interposed 
between a first and a second substrates and a thickness controlling element for 
controlling the thickness of the liquid crystal layer, the thickness controlling element 
includes a first spacer formed on the first substrate and a second spacer formed on the 
second substrate, both the spacers are abutted against each other to control the 
thickness of the liquid crystal layer and the spacers are formed in non-display regions 
between dots. The liquid crystal display device is formed by using the liquid crystal cell. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal cell characterized by for both spacers contacting including the 1st spacer with which the above-mentioned 
thickness control component was formed in the 1st substrate, and the 2nd spacer formed in the 2nd substrate in the liquid crystal cell 
equipped with the 1st substrate and the liquid crystal layer pinched by the 2nd set of a wooden floor, and the thickness control component 
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which controls the thickness of a liquid crystal layer, and controlling the thickness of a liquid crystal layer. 

[Claim 2] The liquid crystal cell according to claim 1 characterized by making narrower than the width of face of a substrate side spacer the 
-opposite substrate side spacer layer which the above-mentioned spacer forms on a substrate side spacer layer in a multilayer-structure 
spacer including the spacer of multilayer structure. 

[Claim 3] The liquid crystal cell according to claim 2 characterized by making the spacer layer by the side of a substrate into low permeability 
most in the spacer of the above-mentioned multilayer structure. 

[Claim 4] A liquid crystal cell given in any of claim 1 to claim 3 which the above-mentioned liquid crystal cell is equipped with dot-matrix 
structure, and is characterized by forming the spacer in the non-display field between dots they are. 

[Claim 5] A liquid crystal cell given in any of above-mentioned claim 1 to claim 4 they are, and perpendicular orientation mold ECB-LCD using 
a polarizing plate. 

[Claim 6] Perpendicular orientation mold ECB-LCD according to claim 4 characterized by above-mentioned ECB-LCD being a simple dot- 
matrix mold or an active dot-matrix mold. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable liquid crystal display for a perpendicular orientation mold ECB mode liquid crystal 

display especially about the liquid crystal display which has a spacer function. 

[0002] 

[Description of the Prior Art] In the liquid crystal display currently used conventionally, liquid crystal is pinched between two glass substrates 
which generally formed the transparent electrode, and the spacer spherical, cylindrical, or fibrous which consists of glass or plastics as a 
spacer which controls the gap is used. After sprinkling and arranging these spacers generally on the electrode substrate which performed 
orientation processing, they pour liquid crystal into the substrate of another side, lamination, and after that, and create a liquid crystal display. 
Drawing 8 shows an example of the perpendicular orientation mold ECB (Electrically Controlled Birefringence) mode liquid crystal display 
(ECB-LCD) 90. Perpendicular orientation mold ECB-LCD90 consists of a polarizing plate 91 of a pair with which the dielectric constant 
anisotropy has arranged the negative liquid crystal layer 95 on the outside of the liquid crystal cell 98 pinched with the glass substrate 93 of a 
pair, and this liquid crystal cell. 

[0003] As shown in drawing 8 (a) at the time of no electrical-potential-difference impressing, the liquid crystal molecule 96 is carrying out 
orientation perpendicularly to the vertical substrate 93. For this reason, the black level of a rectangular polarizing plate is obtained as it is, and 
the display of high contrast is easy to be obtained by pinching with the polarizing plate of the crossed Nicol arrangement which there is no 
optical anisotropy in substrate side inboard, and a polarization shaft is made to intersect perpendicularly, and is arranged. On the other hand, in 
order to show optica! anisotropy to the light of oblique incidence, optical leakage occurs. Then, by forming the optical compensating plate 92 
which has a negative refractive-index (optically uniaxial) anisotropy, the optical anisotropy of the liquid crystal layer 95 is compensated, and 
viewing-angle compensation of a black display is carried out If an electrical potential difference is impressed from the power source 97 for a 
drive, it begins to fall first from the liquid crystal molecule of the center section between the substrates of the upper and lower sides of a liquid 
crystal cell, and with it, the retardation of a liquid crystal layer will change and permeability will rise. In addition, in drawing 8 , a transparent 
electrode and the perpendicular orientation film for 94 to control the liquid crystal layer of perpendicular orientation mold ECB-LCD are shown, 
and the above-mentioned spacer is omitting them. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the spacer spherical, cylindrical, or fibrous which consists of glass or plastics as a spacer 
which controls a gap also in above-mentioned perpendicular orientation mold ECB-LCD is distributed. to abbreviation homogeneity all over the 
inside of a liquid crystal cell 98. Therefore, a spacer exists in a display pixel. If a spacer exists in a display pixel, when a black cross occurs with 
a spacer as the starting point and a viewing angle is especially shaken horizontally from a substrate normal, the homogeneity of a display will 
be conspicuous and it will worsen. In addition, the display defect from which they are a polarizing plate polarization shaft, parallel, or a 
rectangular cross, the umbra, i.e., the liquid crystal molecular orientation, at the time of the electrtcal-potential-difference [ cross / black ] 
impression in an effective pixel, is said. 

[0005] By the way, when a pixel electrode is formed and a display is obtained, slanting electric field generate such perpendicular orientation 
mold ECB-LCD by difference of the electrode configuration of a viewing area where the electrode formed in the vertical substrate crosses, 
and the liquid crystal molecule of the viewing-area circumference shows an inclination according to this slanting electric field. Then, like 
Japanese Patent Application No. No. 57783 [ two to ] by these people, a slit is formed in the electrode of each display pixel of a dot-matrix 
display, using this property positively, and the liquid crystal display which formed the multi-domain which mainly quadrisected the inside of 
each pixel using the orientation of the liquid crystal molecule by slanting electric field, and extended the viewing angle is also proposed. 
Although the angle of visibility was able to be extended by forming a multi-domain, in a pixel edge, the fall of the black level under the effect of 
slanting electric field arises. 

[0006] Moreover, the liquid crystal display formed into a multi-domain with the vector of the different direction of orientation in each pixel 
instead of the orientation processing which shows uniform orientation in each pixel is also proposed. However, in such perpendicular orientation 
mold ECB-LCD formed into the multi-domain, orientation deformation occurs from near a pixel edge near threshold voltage conversely, and 
this serves as a key factor of the black level rise at the time of a high duty multiplexer drive. 

[0007] Drawing 9 observes the intersection of the simple dot-matrix electrode of perpendicular orientation mold ECB-LCD formed into the 
multi-domain using the effect by the slanting electric field which formed and described the circular slit of 20 micrometerphi above to the 
electrode by the side of one substrate (it sets to drawing and is a pixel center section), (a) - (c) is as a result of [ of perpendicular orientation 
mold ECB-LCD ] polarization microscope observation, in (b), orientation was in disorder with the spacer, and the black cross on the basis of a 
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spacer has generated it. Moreover, although (a) is presenting good multi-domain orientation, if a polarization condition is changed and observed, 
the sunspot resulting from a spacer as shown in (c) will be observed. Thus, there were display pixel homogeneity resulting from a spacer and a 
problem of optical leakage. 

[0008] This invention aims at offering the liquid crystal cell which raised the homogeneity of the display grace in a display pixel by the easy 
configuration from the above point. Moreover, when a black display is carried out at the time of no electrical-potential-difference impressing, it 
sets it as other purposes offering the liquid crystal display optical leakage enabled it not to generate easily, and to offer the liquid crystal 
display with which good multi-domain orientation is obtained. 
[0009] 

[Means for Solving the Problem] In the liquid crystal cell which the above-mentioned purpose equipped with the (1) 1st substrate and, the 
liquid crystal layer pinched by the 2nd set of a wooden floor, and the thickness control component which controls the thickness of a liquid 
crystal layer according to the first mode of this invention It is attained more by the liquid crystal cell which both spacers contact and is 
controlling the thickness of a liquid crystal layer including the 1st spacer with which the above-mentioned thickness control component was 
formed in the 1 st substrate, and the 2nd spacer formed in the 2nd substrate. 

[0010] The thickness of the whole liquid crystal cell can be controlled by this first mode uniformly and easily, without sprinkling a spacer 
separately, since the thickness of a liquid crystal layer is controlled by the thickness of the 1 st spacer + 2nd spacer by having prepared the 
spacer layer in both the substrates inside. Moreover, since the black cross which appears with a sprinkled spacer like before does not occur, 
display grace may be raised. Furthermore, although it exists and one of spacers exists in the part which does not contact the spacer of 
another side, the clearance between the height for a spacer of another side is vacant as for the 1st spacer or the 2nd spacer, and it can pour 
in a liquid crystal molecule into a liquid crystal cell. 

[001 1] According to the second mode of this invention, the (2) above— mentioned spacer is attained more by the liquid crystal cell which made 
the opposite substrate side spacer layer formed on a substrate side spacer layer narrower than the width of face of a substrate side spacer in 
the multilayer-structure spacer including the spacer of multilayer structure. In this second mode, the optical leakage in the spacer boundary 
section can be reduced as multilayer structure. Furthermore, according to the third mode of this invention, in the spacer of the (3) above- 
mentioned multilayer structure, it is attained more by the liquid crystal cell which made low permeability most the spacer layer by the side of a 
substrate. In this third mode, the optical leakage produced in the opposite substrate side spacer interface section above it can be covered by 
the spacer layer by the side of the substrate with the widest width of face of a multilayer-structure spacer layer, and the liquid crystal cell 
which reduced optical leakage further by this can be obtained. 

[0012] Furthermore, according to the fourth mode of this invention, the (4) above-mentioned liquid crystal cell is equipped with dot-matrix 
structure, and it is attained more by the liquid crystal cell given in any of (1) to (3) characterized by forming the spacer in the non-display field 
between dots they are. In this mode, since a spacer exists in a non-display field, the optical leakage which originates in a spacer in an effective 
viewing area does not exist, but the liquid crystal cell of the outstanding display grace can be offered. When especially a low transmission 
spacer is used, it becomes what the operation as a black mask also does so, and the liquid crystal cell of the display grace which raised display 
contrast and was more excellent can be obtained. 

[0013] A liquid crystal cell given in any of (4) they are from (5) above (1) and perpendicular orientation mold ECB-LCD using a polarizing plate. 
[ according to another mode of this invention ] (6) By perpendicular orientation mold ECB-LCD of a publication, above-mentioned ECB-LCD 
can attain the above-mentioned purpose to (5) which is a simple dot-matrix mold or an active dot-matrix mold. According to these modes, the 
liquid crystal display of the high contrast which used the black level of a rectangular polarizing plate effectively using the above-mentioned 
liquid crystal cell can be obtained. 
[0014] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained to a detail, referring to drawing 1 thru/or 
drawing 7 . Drawing 1 , drawing 2 , and drawing 3 show the liquid crystal cell of perpendicular orientation mold ECB-LCD made into the passive 
matrix as 1 operation gestalt of the liquid crystal display by this invention. The line electrode 8 and the train electrode 9 intersect 
perpendicularly, as a liquid crystal cell 10 carries out opposite arrangement, it piles up the 2nd glass substrate 2 in which the train electrode 9 
which consists of a stripe-like ITO transparent electrode as well as the 1st glass substrate 1 in which the line electrode 8 which consists of a 
stripe-like ITO transparent electrode was formed was formed, and it comes to stick a periphery with a seal 5. Moreover, orientation processing 
of forming the perpendicular orientation film which is not illustrated in the front face which touches the liquid crystal layer of substrates 1 and 
2 is performed, and the liquid crystal molecule 7 is made to pinch the liquid crystal layer 6 between both the substrates 1 and 2, and to carry 
out orientation perpendicularly in electrical-potential-difference the condition of not impressing. 

[0015] The 1st glass substrate 1 and the 2nd glass substrate 2 have the desirable glass substrate with which not only glass but plastics etc. 
may be used with a glass substrate as long as it is the substrate of translucency, and Si02 under coat was given. The line electrode 8 and the 
train electrode 9 carry out drive control of the liquid crystal molecule of the part where each crosses, may be other transparent electrode 
ingredients other than ITO, and may put the electrode material of non— translucency side by side. Moreover, it is desirable to perform 
orientation processing which applies the about 500A perpendicular orientation film to the front face. In order to use the liquid crystal layer 6 as 
the liquid crystal ceil of perpendicular orientation mold ECB-LCD, a dielectric constant anisotropy arranges the negative liquid crystal 
ingredient 4302, for example, Merck Japan SLM, on condition that d/p=0. 

[001 6] Although the above configuration is the same configuration as the liquid crystal cell of conventional perpendicular orientation mold 
ECB-LCD, it has different composition in respect of the following in the liquid crystal cell 10 in this invention operation gestalt. Namely, in 
. order to control the distance between substrates of the above-mentioned liquid crystal cell 10, the spacer spherical, cylindrical, or fibrous 
which consists of glass or plastics in the conventional liquid crystal cell is sprinkled and arranged on the electrode substrate which performed 
orientation processing. Although the spacer of the same thickness as the liquid crystal layer 7 is distributing to abbreviation homogeneity all 
over a liquid crystal cell 10 The 1st substrate spacer 3 is formed in the inside side of the 1st glass substrate 1 in this invention operation 
gestalt. The 2nd spacer 4 is formed like the 2nd glass substrate inside, and it is considering as the configuration which the 1st spacer 3 and 
the 2nd spacer 4 intersect all over a liquid crystal cell 10, and both the spacers 3 and 4 intersect at a rate of abbreviation homogeneity. 
[0017] As shown in drawing 1 , between the line electrodes 8 of the 1st glass substrate 1, the 1st non-conductive spacer 3 is specifically 
formed in the shape of a stripe, and the 2nd non-conductive spacer 4 is formed in the shape of a stripe also between the train electrodes 9 of 
the 2nd glass substrate 2. Thereby, as the part which both spacers intersect within a liquid crystal cell 10 was shown in drawing 2 , the 1st 
spacer 3 and the 2nd spacer 4 pile up and are put together, and control the gap of a liquid crystal cell 10. In addition, since the 1st spacer 3 
and the 2nd spacer 4 do not cross as the part where both spacers do not cross was shown in drawing 3 , the 2nd spacer 4 (or the 1st spacer 
3) does not contact the substrate 1 (or substrate 2) of another side. 

[0018] Various things which have possible consisting of a non-conductive ingredient and preparing in a desired part alternatively can be used 
for spacers 3 and 4. For example, when creating a spacer using the photopolymer which has the property which carries out a polymerization by 
ultraviolet rays, a coat is formed in the front face of the glass substrate in which the stripe-like electrode was formed, with a spinner etc., and 
a stripe-like spacer can be formed through exposure and a development process after that. When creating a spacer using nonphotosensitivity 
ingredients, such as Si02, it can form with means, such as carrying out vacuum deposition of Si02 using the vacuum membrane formation 
mask which prepared stripe-like opening. Moreover, the configuration of a spacer is not restricted to a stripe-like thing, either and restricted to 
the liquid crystal display of a simple dot matrix, either. For example, the substrate equipped with the 1st spacer formed so that it might be 
dotted on the rectangle display pixel and the gate of a large number connected to a TFT switching element and this component as the 1st 



glass substrate, and source electrode Rhine is used. A liquid crystal cell may be produced using the substrate equipped with the 2nd spacer of 
the shape of a box which prepared it as the 2nd glass substrate on the color filter corresponding to each pixel, the metal black mask formed 
"between the pixel, and the above-mentioned metal black mask as surrounded the color filter of each pixel. 

[0019] The liquid crystal cell 10 by this invention operation gestalt is constituted as mentioned above, and when the 1st spacer 3 and the 2nd 
spacer 4 which were formed in each inside of the substrate which counters cross, it shall be obtained in the desired liquid crystal cell gap, and 
it becomes unnecessary [ the spacer sprinkled on another object ]. Moreover, since the spacer sprinkled on another object becomes 
unnecessary, into a display pixel, the poor orientation and the non-driving part resulting from the spacer sprinkled on another object are lost, 
the part numerical aperture can be raised, and it may also come to raise contrast. Moreover, it stops also generating a black cross, the 
homogeneity of a display pixel improves, and display grace becomes good. 

[0020] However, although it was fewer than before when the above-mentioned liquid crystal cell 10 was created using the photopolymer 
spacers 3 and 4, new optical leakage was observed. Drawing 4 uses the photopolymer which consists of an acrylic organic material for each 
front face of the 2nd glass substrate in which the line electrode 9 made into the shape of the 1st glass substrate and a stripe in which the line 
electrode 8 made into the shape of a stripe was formed was formed. The substrate which changed thickness and formed the 1st spacer 3 and 
the 2nd spacer 4 is created. The liquid crystal display which the 1st glass substrate and the 2nd glass substrate were made to counter, and 
prepared the periphery with the seal 5 and prepared the polarizing plate in lamination and the liquid crystal cell 10 which poured in and closed 
the liquid crystal layer 7 after that by cross Nicol's prism arrangement is observed in the state of no electrical-potential-difference impressing. 
The thickness of a liquid crystal layer is about 5.4 micrometers with the liquid crystal display with which (c) set thickness of the 1 st spacer 3 
and the 2nd spacer 4 to 2.7 micrometers. The thickness of a liquid crystal layer is about 4.2 micrometers with the liquid crystal display with 
which (b) set thickness of the 1st spacer 3 and the 2nd spacer 4 to 2.1 micrometers. It is perpendicular orientation mold ECB-LCD made into 
the simple dot matrix whose thickness of a liquid crystal layer is about 3.4 micrometers with the liquid crystal display with which (a) set 
thickness of the 1 st spacer 3 and the 2nd spacer 4 to 1 .7 micrometers. 

[0021] Since a spacer like before does not exist in each pixel of a liquid crystal display so that (a) of drawing 4 , (b), and (c) may show, optical 
leakage is not seen, but the homogeneity in each pixel is good. However, optical leakage was observed in the boundary section of the boundary 
3 of each pixel, i.e., the 1st spacer, the 2nd spacer 4, and each pixel. The optica! leakage of what decreases as the degree of optical leakage 
has large (a) with thick thickness and it becomes thin with (b) and (c) is not lost Although the inclination which stops being able to be 
conspicuous easily due to making thickness thin was shown, in order to acquire the value of predetermined retardation, when it is going to 
control thickness, an optical leakage degree also changes and optical leakage changes with differences in retardation. 
[0022] When this cause was considered, it became clear from configuration observation (appearance microscope observation and cross- 
section microscope observation) and measurement that the spacer configuration had the taper-like cross section. By the result to which 
drawing 5 measured the configuration of each spacer of drawing 4 with the sensing-pin type surface roughness measurement machine (product 
made from DEKTAK 3030, sensing-pin tip radius of 0.3 micrometers), the 1st or the 2nd spacer has height of 2.7 micrometers, 2.1 micrometers, 
and 1.7 micrometers respectively in order of (a), (b), and (c), and the side face is making the taper configuration. When the orientation condition 
of the liquid crystal molecule in a liquid crystal cell is observed with an optical microscope etc., liquid crystal molecule 7a of the field which 
touches the 1st spacer or the 2nd spacer inclines along with the taper of a spacer side face, and it is thought that optical leakage has 
occurred by this. In the liquid crystal display using the spacer which the former sprinkles, although the phenomenon which starts since the 
shape of a cylinder was made was not conspicuous, in this invention operation gestalt of a taper side face, this problem is presumed to be that 
a spacer configuration is spherical or the thing which appeared notably. 

[0023] Then, in order to solve this problem, the liquid crystal cell was created by making each of the 1st spacer and the 2nd spacer into a two- 
layer structure spacer. Drawing 6 expresses the liquid crystal cell 20 of the 2nd operation gestalt which adopted the two-layer structure 
spacer, the sign same about the same configuration as a previous operation gestalt is attached, and the detailed explanation is omitted. The 
line electrode 8 and the train electrode 9 intersect perpendicularly, a liquid crystal cell 20 piles up the 2nd glass substrate 2 in which the train 
electrode 9 which consists of a stripe-like ITO transparent electrode as well as the 1st glass substrate 1 in which the line electrode 8 which 
consists of a stripe-like ITO transparent electrode was formed was formed, as opposite arrangement is carried out, and it comes to stick a 
periphery with a seal 5, and the liquid crystal layer 26 is pinched between both the substrates 1 and 2. Moreover, it is made as [ carry out / 
perpendicularly / in electrical-potential-difference the condition of not impressing / the liquid crystal molecule 27 / perform orientation 
processing of forming the perpendicular orientation film which is not illustrated in the front face which touches the liquid crystal layer of 
substrates 1 and 2, and / orientation ]. 

[0024] Although the configuration so far is the same configuration as a previous operation gestalt, it has different composition in respect of the 
following in the liquid crystal cell 10 in the 2nd operation gestalt of this invention. Namely, the 1st substrate spacer 23 of the above-mentioned 
liquid crystal cell 20 is made into the two-layer structure of substrate side spacer layer 23a and opposite substrate side spacer layer 23b 
which narrowed width of face rather than the width of face of the top face. It is considering as the configuration which also made the 2nd 
spacer 24 similarly formed in the 2nd glass substrate inside the two-layer structure of substrate side spacer layer 24a and opposite substrate 
side spacer layer 24b which narrowed width of face rather than the width of face of the top face. 

[0025] In the liquid crystal display using such a liquid crystal cell 20, liquid crystal molecule 27a of the field which touches the substrate side 
spacer layers 23a and 24a inclines along the taper side face of the substrate side spacer layers 23a and 24a like an example 1 , and liquid 
crystal molecule 27b of the field which touches the opposite substrate side spacer layers 23b and 24b inclines along the taper side face of the 
opposite substrate side spacer layers 23b and 24b similarly. Since the opposite substrate side spacer layers 23b and 24b are made into the 
width of face which narrowed rather than the substrate side spacer layers 23a and 24a at this time, the opposite substrate side spacer layers 
23b and 24b will be located in the shadow of the substrate side spacer layers 23a and 24a, and are no longer observed hardly. Therefore, the 
total amount of the inclination liquid crystal molecule which may be observed decreases, and optical leakage decreases. 
[0026] The liquid crystal cells 10 and 20 of the configuration of the above-mentioned operation gestalt are created by the following 
approaches. 
(Example 1) 

Substrate preparation process: Patterning formation of the ITO of 10 ohms of sheet resistance was carried out at the shape of a stripe (330- 
micrometer pitch, distance between stripes of 20 micrometers), electrodes 8 and 9 were formed in the glass substrate which gave Si02 
150x1 50x1. 1mm under coat and the 1st glass substrate 1 and the 2nd glass substrate 2 were prepared for it 

Spacer formation process: The paint film of pigment-content powder NEGAREJISUTO CK-6020L made from the Fuji film aurin was formed 
with the spinner on the 1st and 2nd glass substrates which finished the substrate preparation process, patterning of the mask exposure was 
given and carried out, and the 1st 2.5-micrometer spacer 3 and the 2nd spacer 4 were formed in each substrate front face. In addition, the 
distance across vee which touches a substrate in this spacer when a configuration is measured in a sensing-pin type surface roughness 
measurement machine was equipped with the side face of a nothing taper for about 40 micrometers and the trapezoid configuration whose 
width of face on top is about 20 micrometers. Moreover, although this spacer showed several% of permeability by about 700nm, it showed the 
good protection-from-light nature of 1% or less of permeability in the visible region. 

Liquid-crystal-cell formation process: On both the substrates that finished the spacer formation process, the flexographic press was used, the 
perpendicular orientation film was formed by the thickness of about 500A, and as the line electrode 8 and the train electrode 9 crossed the 1 st 
glass substrate 1 and the 2nd glass substrate 2, adhesion immobilization of superposition and the circumference was carried out in the sealing 
compound which mixed the silica ball spacer. The dielectric constant poured in negative liquid crystal by the vacuum pouringHn method after 
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that d/p=0 and the liquid crystal layer 7 with a thickness of 5 micrometers were formed, and the liquid crystal cell 10 was created. 
[0027] (Example 2) The liquid crystal celt 20 was created as the same as that of an example 1 in a substrate preparation process and a liquid 
crystal cell formation process, and the spacer formation process was used as the spacer layer of two-layer structure as follows. 
Spacer formation process: The paint film of carbon system NEGAREJISUTO CK-A029 made from the Fuji film aurin was formed with the 
spinner on the 1st glass substrate 1 which finished the substrate preparation process, and the 2nd glass substrate 2, patterning of the mask 
exposure was given and carried out, and the substrate side [ 1 .2 micrometers ] spacer layers 23a and 24a were formed in each substrate front 
face. Furthermore, the paint film of Optomer NN700 made from JSR was formed with the spinner on it, mask exposure was given, patterning 
was carried out and the opposite substrate side [ 2.0 micrometers ] spacer layers 23b and 24b were formed on substrate side spacer 23a of 
each substrate, and 24a front face. In addition, the place which measured the configuration for this spacer in the sensing-pin type surface 
roughness measurement machine, The distance across vee of the side to which the substrate side spacers 23a and 24a touch a substrate 
made the trapezoid configuration whose width of face of about 20 micrometers and a top face distance across vee is about 1 5 micrometers 
about about 40 micrometers and the trapezoid configuration whose width of face on top is about 30 micrometers, and nothing and the opposite 
substrate side spacers 23b and 24b were equipped with the side face of a taper, respectively. Moreover, a substrate side spacer is 0.2% or less 
of permeability in a visible region, and showed high protection-from-light nature. 

[0028] Drawing 7 (a) and (b) are the results of carrying out polarization microscope observation of the pixel field at the time of no electrical- 
potential-difference impressing by cross KUKORU arrangement about each liquid crystal cell 10 and 20 of an example 1 and an example 2. In a 
liquid crystal cell 10, optical leakage is observed along with a spacer edge so that (a) may show. Since a spacer ingredient shows protection- 
fromHight nature, although the optical leakage when shaking a viewing angle has stopped being able to be conspicuous easily compared with 
the case where a spacer is formed using the ingredient in which protection-from-light nature is not shown, optical leakage produces the optical 
leakage observed by the taper side face. In the example 2 made into the spacer of two-layer structure on the other hand as shown in (b), 
optical leakage is hardly observed. Although few optical leakage has arisen in the field in part, what has been produced since the patterning 
nature at the time of forming a two-layer structure spacer was bad is presumed. If it is fully small and the ratio of the top-face width of face 
of substrate opposite side spacer layer distance across vee / substrate side spacer layer specifically makes preferably the opposite substrate 
side spacer layers 23b and 24b about 2 / five to 1/10 1/2 or less to the substrate side spacer layers 23a and 24a, it will become extent which 
can lessen optical leakage and does not pose a parenchyma top problem. Moreover, if the substrate side spacers 23a and 24a are made thin 
and liquid crystal molecule 27near substrate side spacer layer a is lessened, optical leakage will be able to be further made small. 
[0029] In addition, although desirable various limitation is technically attached since the above-mentioned operation gestalt is the suitable 
example of this invention, the range of this invention is not restricted to these modes. For example, shall form thickly the spacer by the side of 
one substrate rather than forming the 1st spacer and the 2nd spacer in abbreviation same thickness, or only the spacer layer by the side of 
one substrate is made into the multilayer-structure spacer of two-layer or three layers or more, or the black mask formed between the 
coloring pixels in a color filter substrate is formed thickly, and various modification of making a spacer function make it serve a double purpose 
etc. is also included by this invention. Moreover, naturally the liquid crystal display which divided and formed the inside of a display pixel into 
the multi-domain is also contained. 
[0030] 

[Effect of the Invention] Since the liquid crystal cell controlled at predetermined eel spacing can be offered according to this invention even if 
spraying etc. does not carry out the spacer of another object as stated above, the homogeneity in a display pixel can be raised. Moreover, if 
the homogeneity in the whole liquid crystal display surface is also raised, it can **. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline perspective view in the first operation gestalt of the liquid crystal cell by this invention. 
[Drawing 2] It is the explanatory view showing typically the A-A line cross section of the liquid crystal cell of drawing 1 . 
[Drawing 3] It is the explanatory view showing typically the B-B line cross section of the liquid crystal cell of drawing 1 . 
[Drawing 4] It is the top view which observed the liquid crystal display of the first operation gestalt by this invention. 

[Drawing 5] It is the result of measuring the configuration of the spacer of the liquid crystal display of the first operation gestalt of drawing 4 . 
[Drawing 6] It is the outline sectional view showing typically the second operation gestalt of the liquid crystal cell by this invention. 
[Drawing 7] It is as a result of [ of having observed a part for the display picture element part in the example 1 and example 2 by this 
invention ] microscope observation. 

[Drawing 8] It is a decomposition perspective view explaining the display principle of the conventional perpendicular orientation mold ECB- 
LCD. 

[Drawing 9] It is as a result of [ of having observed a part for the display picture element part of conventional perpendicular orientation mold 
ECB-LCD ] microscope observation. 
[Description of Notations] 

1 1 st Glass Substrate 

2 2nd Glass Substrate 

3 23 The 1st spacer 

4 24 The 2nd spacer 

5 Seal 

6, 26, 95 Liquid crystal layer 

7, 27, 96 Liquid crystal molecule 

8 Line Electrode 

9 Train Electrode 



* 

10, 20, 98 Liquid crystal cell 
23a, 24a Substrate side spacer 
*23b, 24b Opposite substrate side spacer 

90 Perpendicular Orientation Mold ECB-LCD 

91 Polarizing Plate 

92 Optical Compensating Plate 

93 Glass Substrate 

94 Transparent Electrode and Perpendicular Orientation Film 
97 Power Source for Drive 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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